The ERR's (estrogen receptor-related receptors) are constitutive activators of the classical estrogen response element. In this report, we demonstrate that ERRg is highly expressed in the nervous system of the developing mouse embryo and that the adult pattern of expression of ERRg is, with few exceptions, established during embryogenesis. Transcripts are preferentially detected in already differentiating areas of the nervous system. q
Results
ERRs are orphan nuclear receptors sharing high sequence homology with estrogen receptors, but have no known ligands. ERRg cDNAs were isolated as a candidate disease gene for Usher syndrome type IIa, in a project to isolate large cDNAs, by bioinformatics, and in a two-hybrid screening (Eudy et al., 1998; Nagase et al., 1998; Chen et al., 1999; Hong et al., 1999) . In the adult mouse, ERRg is expressed in heart, brain, muscle and kidney (Hong et al., 1999; Su Èsens et al., 2000) . In situ hybridization on adult mouse brain sections shows strong and differential expression of ERRg transcripts in the isocortex, the olfactory system, cranial nerve nuclei, major parts of the coordination centers, all nuclei involved in acoustic re¯exes, and in sensory ganglia (Lorke et al., 2000) . Northern blot analysis reveals ERRg transcripts of approximately 5.7 kb at embryonal day 11 (E11), E15, and E17 (Hong et al., 1999; Su Èsens et al., 2000) . In the present study, we ask how the adult pattern of ERRg expression in the brain is established during embryogenesis.
Starting at E10.5 we observe expression of ERRg in two stripes of the neuroepithelium laying beneath the midline and decreasing in intensity in a rostral to caudal fashion (Fig. 1A) . At E11.5 whole-mount hybridization reveals enhanced expression of ERRg in the¯oor of the mesencephalon extending caudally throughout the met-and myelencephalon (Fig. 1B) . Frozen sections of the brain at the same stage of development show that these hybridization signals arise from areas were differentiation of neurons is already in progress (Fig. 1C,D) . Motoric nuclei of the hindbrain and the area were the noradrenergic/adrenergic nuclear complex reside express ERRg (Fig. 1D) . At E12.5 overall signal intensity in the brain has increased and the rhombic isthmus is strongly labeled (Fig. 1E ). At E13.5, in the cerebral cortex hybridization intensity has decreased compared to E12.5 (Fig. 1E±H ). The olfactory bulb expresses ERRg (Fig.  1F±H ). Prominent expression is observed in the ventricular and basal aspects of the ganglionic eminence ( Fig. 1H ). High levels of ERRg transcripts are detected over the lateral thalamus. In the mid-and hindbrain region the interpeduncular nucleus, the tegmental and pontine nuclei are marked by ERRg expression (Fig. 1G ). At the same time the expression in the hindbrain nuclei has become more distinct and reveals the adult pattern of expression (data not shown). At E16.5 the frontal and the parietal cortex show weak hybridization signals (Fig. 1I,J) . The caudate putamen is weakly labeled while the globus pallidus is highlighted by prominent expression (Fig. 1I,J) . Accumulation of transcripts is observed over the lateral thalamus (Fig. 1I) , the reticular, and the dorsal nucleus of the thalamus (Fig. 1J,K) . In the mid-and hindbrain area signal intensity has increased. The nucleus raphe and the inferior colliculus express high levels of ERRg (Fig. 1J,K ). The cerebellar cortex shows diffuse signals, while the deep cerebellar nuclei are strongly labeled (Fig. 1K) . At E18.5 signal intensity over the parietal cortex has increased (Fig. 1L,M) . In the hippocampal formation where expression is observed in some of the pyramidal cells and interneurons in the adult, no signal is detected. The caudate putamen, which does not exhibit hybridization signals in the adult, is still labeled (Fig. 1L) . The reticular nucleus of the thalamus, the zona incerta, the supramammilary, the geniculate, the red, the interpeduncular, and the principal sensory trigeminal nucleus strong accumulation of silver grains as does the nucleus Darkschewitsch (Fig.  1L±N) . The inferior colliculus is more intensely labeled than the superior colliculus (Fig. 1O ). In the cerebellar In sagittal and horizontal sections the ventral surface is always to the left. cb, cerebellum; cc, cerebral cortex; cp, caudate putamen; dk, nucleus Darkschewitsch; dr, dorsal raphe nucleus; dt, dorsal thalamus; ey, eye; ge, ganglionic eminence; gn, geniculate nucleus; gp, globus pallidus; ic, inferior colliculus; ip, interpeduncular nucleus; lt, lateral thalamus; m, mammilary nucleus; me, mesencephalon; nt, neural tube; o, otic vesicle; ob, olfactory bulb; p, pons; pr, principal sensory trigeminal nucleus; r, nucleus ruber; ri, rhombic isthmus; rt, reticular nucleus of the thalamus; sc, superior colliculus; t, telencephalon; 1., 4., ®rst and fourth ventricle; VII, VIII, nucleus of the VII. and VIII. nerve. cortex where in the adult strong expression is seen over stellate and basket cells of the molecular layer and Golgicells of the granular cell layer signal intensity has increased compared to E16.5 (Fig. 1O) . The external granular cell layer does not show ERRg expression.
In the optic cup weak signals are detected at E11.5 (data not shown). Up to E16.5 they have increased in intensity and patchy hybridization signals are detected over all sensory layers of the retina ( Fig. 2A,B) with less signals over the outer nuclear layer. In the otic vesicle transcripts are already detected at E10.5 (Fig. 1A) . At E16.5, strong accumulation of transcripts is observed in the cochlear and the vestibular ganglion which increases forwards E18.5 (Fig. 3) .
Experimental procedures

In situ hybridization
In situ hybridization on embryos from natural matings between inbred CD-1 mice was performed as described (Su Èsens et al., 1997) . Probes were as described (Lorke et al., 2000) . Antisense RNA probes labeled with [a-35 S] UTP (1000-1500 Ci/mmole, NEN) or Digoxigenin (Roche) were generated with T7 polymerase (Ambion) according to the manufacturers instructions. Speci®city of the signals was veri®ed by using sense probes. A non-overlapping probe yielded the same hybridzation pattern. Morphological structures in embryonic mice sections were identi®ed by reference to Rugh (1990); Kaufman (1992) . 
